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Abstract
Automatic and intelligent object sorting is an important task that can sort different objects without human intervention,
using the robot arm to carry each object from one location to another. These objects vary in colours, shapes, sizes and
orientations. Many applications, such as fruit and vegetable grading, flower grading, and biopsy image grading depend on
sorting for a structural arrangement. Traditional machine learning methods, with extracting handcra ed features, are used
for this task. Sometimes, these features are not discriminative because of the environmental factors, such as light change. In
this study, Hierarchical Extreme Learning Machine (HELM) is utilized as an unsupervised feature learning to learn the object
observation directly, and HELM was found to be robust against external change. Reinforcement learning (RL) is used to find
the optimal sorting policy that maps each object image to the object's location. The reason for utilizing RL is lack of output
labels in this automatic task. The learning is done sequentially in many episodes. At each episode, the accuracy of sorting is
increased to reach the maximum level at the end of learning. The experimental results demonstrated that the proposed
HELM-RL sorting can provide the same accuracy as the labelled supervised HELM method a er many episodes. (C) 2018 The
Authors. Published by IASE.
Keywords
Author Keywords: Object sorting; Reinforcement learning; Hierarchical extreme learning-machine; Deep learning; Feature
learning
Author Information
Reprint Address: AlDahoul, N (reprint author)
Int Islamic Univ Malaysia, Mechatron Dept, Kuala Lumpur, Malaysia.
Addresses:
[ 1 ] Int Islamic Univ Malaysia, Mechatron Dept, Kuala Lumpur, Malaysia
E-mail Addresses: nouar.aldahoul@live.iium.edu.my
Funding
Funding Agency Grant Number
International Islamic University Malaysia under the Research initiatives Grant Scheme  RIGS16-350-0514 
View funding text    
Publisher
INST ADVANCED SCIENCE EXTENSION, PO BOX 23-31,, TAIPEI, 00000, TAIWAN
Categories / Classification
Research Areas: Science & Technology - Other Topics
Web of Science Categories: Multidisciplinary Sciences
See more data fields
Citation Network







Use in Web of Science
Web of Science Usage Count
0 0 
Last 180 Days Since 2013
This record is from:
Web of Science Core Collection
- Emerging Sources Citation Index 
Suggest a correction
If you would like to improve the quality of
the data in this record, please suggest a
correction.
  1  of  1 
Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Kopernio Sign In  Help  English 
Tools  Searches and alerts  Search History Marked List
Free Full Text from Publisher Look Up Full Text   Add to MarkFull Text from Publisher Save to EndNote online 
 1  of  1 
Learn more
Search Search Results
3/8/2019 Web of Science [v.5.32] - Web of Science Core Collection Full Record
http://apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=9&SID=F6Y75mgx7UnuuuSc… 2/3
(from Web of Science Core Collection)
Cited References: 11
Showing 11 of 11 View All in Cited References page
Hierarchical extreme learning machine based reinforcement learning for goal localization
By: AlDahoul, Nouar; Htike, Zaw Zaw; Akmeliawati, Rini
3RD INTERNATIONAL CONFERENCE ON MECHANICAL, AUTOMOTIVE AND AEROSPACE ENGINEERING 2016  Book Series: IOP Conference Series-
Materials Science and Engineering   Volume: 184     Article Number: UNSP 012055   Published: 2017
Times Cited: 1  
Real-Time Human Detection for Aerial Captured Video Sequences via Deep Models
By: AlDahoul, Nouar; Sabri, Aznul Qalid Md; Mansoor, Ali Mohammed
COMPUTATIONAL INTELLIGENCE AND NEUROSCIENCE    Article Number: 1639561   Published: 2018
Times Cited: 1  
Extreme learning machine: Theory and applications
By: Huang, Guang-Bin; Zhu, Qin-Yu; Siew, Chee-Kheong
NEUROCOMPUTING  Volume: 70   Issue: 1-3   Pages: 489-501   Published: DEC 2006
Times Cited: 4,066  
Image processing and machine learning for automated fruit grading system: A technical review
By: Pandey, R; Naik, S; Marfatia, R.
International Journal of Computer Applications  Volume: 81   Issue: 16   Pages: 29-39   Published: 2013
Times Cited: 2  
Adaptive feature descriptor selection based on a multi-table reinforcement learning strategy
By: Pinol, Monica; Sappa, Angel D.; Toledo, Ricardo
NEUROCOMPUTING  Volume: 150   Special Issue: SI   Pages: 106-115   Part: A   Published: FEB 20 2015
Times Cited: 1  
Multi-Input Convolutional Neural Network for Flower Grading
By: Sun, Yu; Zhu, Lin; Wang, Guan; et al.
JOURNAL OF ELECTRICAL AND COMPUTER ENGINEERING    Article Number: 9240407   Published: 2017
Times Cited: 7  
A Decomposition Machine-learning Strategy for Automated Fruit Grading
By: Susnjak, Teo; Barczak, Andre; Reyes, Napoleon
WORLD CONGRESS ON ENGINEERING AND COMPUTER SCIENCE, WCECS 2013, VOL II  Book Series: Lecture Notes in Engineering and Computer
Science   Volume: Ao,   Pages: 819-+   Published: 2013
Times Cited: 1  
Title: [not available]
By: Sutton, RS; Barto, AG.
Reinforcement learning: An introduction    Published: 2018
Publisher: MIT Press, Cambridge, USA
URL: https://doi-org.ezproxy.um.edu.my/10.1109/TNNLS.2015.2424995
Times Cited: 1  
Extreme Learning Machine for Multilayer Perceptron
By: Tang, Jiexiong; Deng, Chenwei; Huang, Guang-Bin
IEEE TRANSACTIONS ON NEURAL NETWORKS AND LEARNING SYSTEMS  Volume: 27   Issue: 4   Pages: 809-821   Published: APR 2016
Times Cited: 253  
Design and development of the sorting system based on robot
By: Tuong Phuoc Tho; Nguyen Truong Thinh
2015 15TH INTERNATIONAL CONFERENCE ON CONTROL, AUTOMATION AND SYSTEMS (ICCAS)  Book Series: International Conference on Control
Automation and Systems   Pages: 1639-1644   Published: 2015
Times Cited: 2  
Design and development of the vision sorting system
By: Tuong Phuoc Tho; Nguyen Truong Thinh; Nguyen Huy Bich
2016 3RD INTERNATIONAL CONFERENCE ON GREEN TECHNOLOGY AND SUSTAINABLE DEVELOPMENT (GTSD)  Pages: 217-223   Published: 2016
Times Cited: 1  
Showing 11 of 11 View All in Cited References page
1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
